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Abstract

OBJECTIVE—This study assessed consumer acceptance of reductions of calories, fat, saturated
fat, and sodium to current restaurant recipes.

METHODS—Twenty-four menu items, from six restaurant chains, were slightly modified and
moderately modified by reducing targeted ingredients. Restaurant customers (/7=1,838) were
recruited for a taste test and were blinded to the recipe version as well as the purpose of the study.
Overall consumer acceptance was measured using a 9-point hedonic (like/dislike) scale, likelihood
to purchase scale, Just-About-Right (JAR) 5-point scale, penalty analysis and alienation analysis.

RESULTS—Overall, modified recipes of 19 menu items were scored similar to (or better than)
their respective current versions. Eleven menu items were found to be acceptable at the slightly
modified recipe version and eight menu items were found to be acceptable at the moderately
modified recipe version. Acceptable ingredient reductions resulted in a reduction of up to 26% in
calories and a reduction of up to 31% in sodium per serving.

CONCLUSIONS—The majority of restaurant menu items with small reductions of calories, fat,
saturated fat and sodium were acceptable. Given the frequency of eating foods away from home,
these reductions could be effective in creating dietary improvements for restaurant diners.
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Introduction

Obesity remains a public health issue, with nearly 38% of U.S. adults classified as obese (1).
The increase in obesity prevalence over the last 15 years (1) parallels overall food
consumption and expenditure patterns that show a greater reliance on food away from home
(FAFH), including food purchased at fast-food and full-service restaurants (2). Americans
consume about 32% of their calories from FAFH (3). Compared to meals prepared at home,
FAFH contains more calories, total fat, saturated fat, sodium and added sugars, and less
desirable nutrients including calcium and iron (4).

Researchers have found an association between frequent eating out and higher caloric intake,
weight gain and obesity (5). With nearly half of consumers’ food budgets being spent on
FAFH (2), the restaurant industry has been implicated as a major factor contributing to the
obesity epidemic (6). Improving the restaurant nutrition environment may be an effective
strategy for creating dietary improvements for restaurant-diners (7, 8). The 2010 Patient
Protection and Affordable Care Act (ACA) includes provisions that require restaurants with
20 or more locations to provide nutrition information; the Food and Drug Administration
(FDA) released the final rule for this provision in April 2016 and will begin enforcing the
final rule on May 5, 2017 (9). Although this public health strategy holds potential to help
some consumers choose healthier options, results from a systematic review and meta-
analysis indicate that menu labeling with calories alone did not decrease calories consumers
selected or consumed (10). Demographic characteristics and consumer preferences predict
use of nutrition information (11, 12) with only a subset using nutrition information to make
healthful choices (11). This may be due to the barriers consumers face in understanding
nutrition information including confusion about caloric values, as well as competing
priorities of taste (11), price, time, preference, hunger, and habitual ordering (13). Menu
labeling will not benefit consumers who lack the motivation and desire to utilize it (14).
Therefore, in addition to menu labeling, public health efforts that influence restaurant food
consumption are warranted.

Many restaurant chains offer lower-calorie, lower-sodium and healthful choices (15, 16);
however, these efforts may only reach the motivated “health-conscious” or “special-diet”
consumers. Other consumers may perceive healthier choices to be smaller in portion size,
more expensive (17) and /or lack flavor (17, 18). Taste and presentation are the two greatest
factors influencing satisfaction and behavioral intentions (19). Therefore, instead of
introducing new, ‘healthy’ menu items, restaurants can focus on making small changes to
their top selling items to make them healthier (17). Ultimately, meeting consumer demand in
order to maximize profit is salient to restaurant operators for changing their menus and
serving healthier options (20). Therefore, the restaurant industry is facing a challenge to
produce healthier menus that do not compromise taste and consumer acceptance.

Improving the restaurant nutrition environment by modifying popular and indulgent menu
items to contain less calories, fat, saturated fat and sodium may be among the most effective
strategies for creating dietary improvements for populations who choose these types of items
when eating at restaurants. Creating small but meaningful changes to restaurant menu items
removes the onus on the consumer to choose or request “healthier” versions of their favorite
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items. Furthermore, reducing the quantities of high-fat, high-sodium items such as creamy
sauces, dressings, bacon, and cheese could lead to lower food costs for restaurants. The
present study examined the effect of reduced calorie, fat, saturated fat and/or sodium menu
items on overall consumer acceptance. This is the first study of its kind to test this strategy
in a real-life restaurant setting, recruiting current restaurant customers, and working with the
restaurant companies as key stakeholders in public health. Ultimately, the success of this
public health strategy depends on enhancing private-public partnerships and collaboration.
We hypothesized that restaurant menu items with slight to moderate reductions in
ingredients that contribute to extra calories, fat, saturated fat and/or sodium would be as
well-liked and acceptable as current versions. The current paper presents preliminary data on
the effects of modified menu items on consumer acceptance.

Overall consumer acceptance of two modified versions of 24 menu items from six restaurant
chains were evaluated and compared to their current version. Four restaurant types were
included in the study: quick service (fast food), fast-casual, buffet and full service. Current
recipes from each restaurant were obtained from the restaurant's corporate executives.
Modified recipes were jointly agreed upon with restaurant executives and study personnel,
and designed to be operationally feasible for the restaurant’s supply chain, kitchen
equipment and cooking utensils. The taste tests were conducted at four locations per
restaurant chain throughout the United States. Twelve menu item versions (three recipe
versions of four menu items) were tested at each participating restaurant location. For each
menu item, one or more ingredients were selected as “target(s)”. Each menu item was
modified to give two menu item versions: 1) < 16% less calories and < 28% less sodium, and
2) < 26% less calories and < 43% less sodium. The main components of the menu items
were not reduced in order to ensure that portion size was unaffected. The taste tests included
three recipe versions (1) current menu item (C), (2) slightly reduced calorie, fat, saturated fat
and/or sodium version (V1), and (3) moderately reduced calorie, fat, saturated fat and/or
sodium version (V2). Table 1 shows the target ingredients as well as the nutrition
information for each of the menu items and their respective modified versions.

The items tested included three side dishes (hummus, seafood nachos, white beans), two
soups, three creamy salads which included mayonnaise (potato, seafood, chicken), two
vinaigrette-based green salads, one pizza, three pastas/casseroles, four burgers, four
sandwiches and two seafood dishes. Preparation of all items was similar to how the item
would be normally prepared during regular operations. The bacon cheeseburger was served
whole with a condiment caddy, without any sides or fries. All other burgers and sandwiches
were served in halves, without any condiments or side dishes. The hummus was served with
pita bread. The seafood nachos, fish, seafood platter and creamy Alfredo pasta with shrimp
were served “family-style” with participants serving themselves.

Recruitment

Participants were recruited via each restaurant’s marketing team and their customer email
list. Inclusion criteria were: 1) having previously ordered at least two of the menu items
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being tested, 2) willingness to try all of the menu items being tested, and 3) availability for
at least one of the taste test session times. Exclusion criteria were: 1) being less than 18
years of age or more than 70 years of age, 2) never having eaten at the restaurant, 3) having
participated in a survey or research study involving food or beverages more than two times
in the last three months, 4) having worked (or having family who have worked) for the
restaurant, 5) allergies to, or personal dietary restrictions toward, the taste test food/
ingredients, and 6) responding “definitely would not try” to any of the taste test items.

The participants were randomized into three groups of approximately 25 people each over
three separate sessions per restaurant location. An example of the randomization and
balanced position order of menu items is shown in Table 2. Participants were blinded to the
purpose of the study. They were provided the name of the menu item only and were not
informed that menu items may have been modified. Participants sampled four menu items
total (only one version per menu item). All taste test sessions were conducted in a
designated area within the restaurant. The test environment simulated a real dining
experience; however, participants were instructed to refrain from sharing feedback with
other participants. All condiments, salt/pepper shakers, and promotional materials were
removed from the tables. Participants were instructed to take at least three bites of each item,
but were not required to finish any item. After each tasting, the menu item was cleared and
the next menu item was presented. Participants were given 20 minutes to consume each
menu item and complete a paper questionnaire, customized for each of the menu items
tested. Room temperature water was provided to cleanse the palate between menu items.
Restaurant gift cards in amounts ranging from $15 to $25 were provided as an incentive. A
total of 1838 participants participated in 83 separate taste test sessions.

Measurements

Nine-point hedonic (like-dislike) scales were used for overall liking, appearance, aroma,
taste/flavor and texture/consistency (21). Generalized linear regression models were used to
assess the differences in the mean scores of participants’ responses to these variables
between different menu items. In all analyses, statistical significance was set at 0.05. The
JAR (Just-About-Right) analysis distributed the JAR scores into three categories: too much
of a certain ingredient, Just-About-Right, and not enough of a certain ingredient. A desirable
set of responses on the Just-About-Right scale is centered on a high proportion of responses
in the “just-right” category, symmetry, and low frequencies in the extremes of the scale (22).
Penalty analysis combined the JAR scale information with the hedonic scale data by
comparing the mean hedonic scores that were above (or below) the JAR point, to menu
items scored as “Just-About-Right” in that particular ingredient or attribute. Alienation
analysis examined the proportion of scores on the negative (or negative plus neutral) side of
the hedonic scale. Scores of 4 or less (“alienation”) and 5 or less (“alienation” plus neutral
counts) were counted. Modified menu items were considered acceptable if, compared to the
current version, the modified version showed: 1) no significant differences (or a significant
increase in scores) on the 9-point scale for overall taste/flavor and overall opinion, 2) similar
(i.e., within 5%) or an increased likelihood to purchase, 3) similar or an improvement in the
JAR distributions and penalty analysis, and 4) similar (i.e., within 5%) or a decrease in
alienation frequencies. For reporting purposes, the mean scores of the overall taste/flavor (9-
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point hedonic scale), specific JAR distribution scores, penalty analysis for selected menu
items, and the likelihood to purchase data are presented. This study was approved by
BioMed institutional review board in San Diego, California.

Participant demographic characteristics are shown in Table 3. The majority of participants
were women (63%) and white (67%). Table 4 shows the consumption frequency for each
menu item (i.e., how often participants ordered the menu item). Calorie, fat, saturated fat and
sodium reductions for accepted modified recipe versions are presented in Table 5. In general,
compared to their current versions, at least one modified version of all the soups, creamy
salads, pizza, pastas/casseroles and seafood dishes was found to be acceptable.

Drawing from the aforementioned analyses, the modified recipes of 19 menu items were
scored similar to (or better than) their respective current versions, while the modified recipes
of five menu items were scored lower than their respective current versions (See Table 1).
Eleven menu items’ V1 were found to be acceptable and eight menu items’ V2 were found
to be acceptable. Ingredient reductions among the acceptable menu item versions ranged
from 10-100%, which resulted in reductions of up to 26% in calories and up to 31% in
sodium. Table 6 indicates participants’ likelihood to purchase each of the menu item
versions. The likelihood to purchase was similar (i.e., within 5%), or in some cases higher
for all accepted menu items’ V1 or V2, compared to the current version.

Mean scores on the 9-point hedonic scale for the overall taste/flavor of all menu item
versions are shown in Table 7. Overall taste/flavor for V1 and V2 were rated similarly to C
for 17 menu items (i.e., there were no significant differences between either of the modified
versions and C). Overall taste/flavor for V2 of the seafood platter rated significantly higher
than C suggesting that this version was preferred by participants (p<0.05). The JAR
distributions and penalty analysis for Saltiness and Amount of Dressing for selected menu
items are shown in Table 8. The frequency of responses for “too salty” was high for the
current and modified versions of both soups (broccoli cheddar and chicken) and the seafood
platter. Moreover, the seafood platter (C and V1) was penalized in terms of overall liking.
The proportion of “just-right” scores improved slightly for the potato salad and hummus for
their V1 and/or V2. The frequency of responses for “too much” dressing was high for the
current and modified versions of the creamy salads (potato, seafood, chicken) and several
versions were penalized in terms of overall liking.

Of the five modified menu items that were not acceptable to participants, two V1 recipes
(white beans and beef & cheddar sandwich) were rated significantly lower in overall taste/
flavor than C (p<0.05). Compared to C, three of the V1 modified recipes (green salad with
blue cheese, Greek salad, guacamole chicken burger) were rated similar or lower in overall
taste/flavor (not significant); however, the V2 rated significantly lower in overall taste/flavor
(p<0.05).
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Discussion

Preliminary findings indicate that 19 of the 24 menu items with slight to moderate
reductions of calories, fat, saturated fat and sodium were as well-liked and acceptable as the
current recipes of those items. Notably, the buffet items (creamy salads, chicken casserole,
meat lasagna) were all acceptable with reductions in mayonnaise, creamy dressing and/or
cheese. Reductions in cheese, fried onions and/or bacon on all three beef patty burgers were
acceptable. The majority of sodium-reduced menu items (hummus, chicken soup, broccoli
cheddar soup, potato salad, seafood platter) were all acceptable with reductions in salt or
seasoning.

Menu items with a high fat content generally have a relatively high energy density. Modest
changes in energy density can have a significant impact on daily energy intake when a
person consumes a consistent weight of food (23). For the buffet items and the hummus, we
lowered the energy density by reducing the high fat ingredients, which increased the weight
of higher-moisture ingredients. Our results are consistent with other research showing no
significant effect on taste ratings of six entrees after reducing fat and energy density (24, 25).
The high frequency of “too much” dressing on the JAR scale for all three creamy salads
suggests that dressings could be reduced without compromising acceptance. Reductions in
energy density, while maintaining satisfying portions, can significantly decrease energy
intake while maintaining satiety (26).

In the present study, modified ingredients in the beef patty burgers were found to be
acceptable. This may be because acceptance was based on the juiciness, tenderness and
flavor liking of the beef patty itself, which was not modified. Other research showed
consumer overall liking of beef strip loin steaks was correlated with tenderness and juiciness
ratings, but most highly correlated with flavor liking (27). Additionally, taste expectations
can be influenced by previous experiences with a food product, and these effects are
dependent upon consumption frequency (28). In this study, the appearance of the modified
burgers was similar to the current versions and the ingredient reductions may not have been
noticeable, which may have resulted in a positive liking expectation. Therefore, it is possible
that participants’ positive expectations of the food influenced the acceptance (29).

Consistent with our results, reduced-sodium products were as well-liked as their current
versions (30, 31). We targeted sodium in hummus, potato salad, chicken soup, seafood
platter, broccoli cheddar soup and white beans by reducing salt, seasoning or soup base. The
slight to moderate versions of five out of the six items were acceptable to participants and
also had the highest likelihood to purchase, compared to current versions. The high
frequency of “too salty” responses on the JAR scale suggests that the sodium-containing
ingredients could be reduced further without compromising acceptance. In a similar study,
the salt reduction in a chicken stew was not compensated for by majority of participants (i.e.,
they did not add any table salt) (30). Moreover, in a randomized controlled trial, reduced-
sodium foods did not trigger compensation behavior during the remainder of the day in the
intervention group compared to the control group (31). Therefore, reducing sodium in menu
items may also contribute to an overall reduction in daily sodium intake.
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Further research examining menu items that were not acceptable to participants may also be
warranted. The modifications to relatively lower calorie and fat menu items, such as the
guacamole chicken burger and both vinaigrette-based salads, were not acceptable to
participants. For the vinaigrette-based salads in particular, acceptance may have been
affected by the overall appearance of the dish. Several participants voiced comments about
the green salad being void of dressing on the modified versions. The modified versions of
the white beans were also not acceptable to participants. Modifying ingredients such as blue
cheese, feta and white beans may require further examination with participants who are
screened for liking such ingredients and/or frequently consuming the menu item. For
sandwiches, reducing certain ingredients may have been too noticeable (e.g., 2 pieces of
cheese reduced to 1 piece), potentially affecting the expected liking, which has been found
to ultimately affect food acceptance (29). Although modified recipes were based on
operational feasibility, there may be a point between the slight and moderate versions that
may be acceptable. Further research examining changes to lower-fat and/or lower-sodium
ingredients, while maintaining the current recipe, may be more operationally feasible for
some menu items and have a significant impact on calories and/or sodium consumed while
dining at restaurants.

This study was conducted in partnership with the restaurant companies, which was
considered a major strength, as restaurant recipes are proprietary. Menu items were mutually
agreed upon with the restaurants’ corporate executives/chefs, with realistic modifications.
Furthermore, menu items were prepared as they would be during normal operations by the
restaurants’ own personnel. To account for geographic differences, four different restaurant
locations were selected for each restaurant company.

This study had several limitations. Primarily, it was difficult to establish what impact this
sample had on generalizability of this research because the restaurants’ menu items were
tested by their customers, with the majority of participants having previous experience with
the items. The consumption frequency was not the same for the three versions of several
menu items tested (see table 4). Particularly, the percentage of participants who had no
familiarity with (i.e., never ordered) the menu item version differed by more than 10% for
several of the menu items. However, if previous consumption of the menu item increases
familiarity, any modification could potentially lead to alienation and non-acceptance of the
modified menu item. Further research exploring consumption frequency and its influence on
liking is needed to examine how this variable may or may not bias overall acceptance for
modified menu items. Another limitation included sample size variations in some of the
menu items’ versions due to execution errors in the kitchen and/or errors on the
questionnaires. Although each menu item recipe version was standardized, the preparation
of any given menu item may have differed. For example, the scales used in different
locations may have produced slight differences in ingredient measurements. Finally,
restaurant locations were nationwide, and ingredient distribution/suppliers for certain
ingredients may have been different for the same menu items.

One of the goals of this study was to collaborate with the restaurant companies to test
popular, indulgent menu items while simultaneously reducing ingredient costs and
maintaining operationally feasible recipes with acceptable flavor profiles. Restaurants sell
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what people will buy and do not perceive it as their responsibility to increase demand for
healthier food items (32). The majority of chefs surveyed in one study felt that calories in
restaurant menu items could be decreased by 10 to 20% before customers would notice (33).
In this study, the majority of menu items’ slight to moderate reductions in calories, fat,
saturated fat and sodium were found to be acceptable and had little or no effect on taste/
flavor ratings or likelihood to purchase. Previous research indicates that the provision of
acceptable lower fat, lower calorie meals at restaurants (without labeling the meal as such)
resulted in a reduction of consumers’ fat and energy intake, which was not compensated for
by other components of the meal (34). Further studies are needed to extend our findings to
longitudinally examine whether the acceptable modified recipes in this study would remain
acceptable over time, and/or promote overall healthier eating patterns.

Conclusion

Reducing calories, fat, saturated fat and sodium of restaurant meals to an equally liked and
acceptable level may be a strategy to improve consumers’ dietary intake when eating in
restaurants. This approach takes the burden off the consumer to make healthier choices.
Acceptable modified menu items included reductions of up to 210 calories, 20g fat, 89
saturated fat (< 26% of calories) and 1970mg sodium (< 31% sodium) per serving.
Coordinated efforts among the restaurant industries and public health organizations hold
important potential in understanding the most effective ways to develop lower calorie, fat,
saturated fat and sodium items, while ensuring that costs are controlled and taste and
acceptance are not compromised.
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Study Importance Questions

. The increase in obesity prevalence over the last 15 years parallels
overall food consumption and expenditure patterns that show a greater
reliance on food away from home (FAFH), including food purchased at
fast-food and full-service restaurants

. Americans consume about one third of their calories from FAFH

. Compared to meals prepared at home, restaurant food contains more
calories, total fat, saturated fat and sodium.

. This study discusses public health implications of a strategy to improve
the restaurant nutrition environment by modifying current and popular
menu items to contain less calories, fat, saturated fat and/or sodium.
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Demographic characteristics of participants

Characteristic2
Gender (n=1838)
Male
Female
Prefer not to answer
Mean age, years (n=1838)
181t0 25
26 to 40
41to 55
over 56
Prefer not to answer
Race (n=1808)
American Indian/Alaska Native
Black/African American
White
Asian?
Mixed Race and Other
Prefer not to answer

Show rates
Attendance®

Walk-ins?

_%

37.1
62.6
0.3

6.3
345
36.6
215

11

1.3
14.6
66.7

7.0

9.3
11

92.8

7.2

683
1150

115
634
672
396

21

24
264
1206
127
167
20

1705

133

a . . ..
Individual n values vary due to missing data.

Asian Indian, Chinese, Filipino, Japanese, Korean, Vietnamese, or other Asian

Attendance= screening, registering and signing consent prior to taste test session

dWaIk—ins = on-site eligibility screening

Obesity (Silver Spring). Author manuscript; available in PMC 2017 December 01.
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Table 5

Page 22

Calories, fat, saturated fat and sodium reduction per single serving for acceptable “ modified recipe version

Menu Items Calories Fat(g) Saturated Sodium
(kcal) fat (g) (mg)
Hummus 20 2 0 70
Seafood nachos 60 5 3 170
Chicken soup 0 0 0 120
Broccoli cheddar soup 50 2 15 280
Potato salad 20 3 0.5 110
Seafood salad 20 2 0 0
Chicken salad 30 4 0.5 60
Meat pizza 20 2 1 100
Creamy Alfredo pasta with shrimp 80 7 5 170
Chicken casserole 20 2 0 10
Meat lasagna 10 1 0.5 20
Bacon cheeseburger 210 20 8 640
Beef burger with blue cheese 210 15 4 320
Beef burger with barbecue sauce 90 7 1 60
Italian sandwich 140 13 2 220
Turkey sandwich with bacon 100 11 2 60
Meatball sandwich 90 8 3 190
Fish 40 3 2 90
Seafood platter 10 1 0 1940
Total Reduction 1220 108 34 4630

*

Modified menu items were considered acceptable if, compared to the current version, the modified version showed: 1) no significant differences
(or a significant increase in scores) on the 9-point scale for overall taste/flavor and overall opinion, 2) similar (i.e., within 5%) or an increased
likelihood to purchase, 3) similar or an improvement in the JAR distributions and penalty analysis, and 4) similar (i.e., within 5%) or a decrease in

alienation frequencies.
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Table 6

Likelihood to purchase each of the menu item versions

Likelihood to Purchase (%)*

C V1 V2
Menu Items (n=59to 140) (n=51to 137) (n=47 to 129)
Hummus 83 83 74
Seafood nachos 79 81 63
White beans 82 64 75
Chicken soup 74 80 73
Broccoli cheddar soupT 51 69 68
Potato salad 46 42 56
Seafood salad 61 59 49
Chicken salad 52 61 57
Green salad with blue cheese 63 52 52
Greek salad 81 78 71
Meat pizzal 82 90 83
Creamy Alfredo pasta with shrimp 50 54 60
Chicken casserole 51 64 56
Meat lasagna 53 62 49
Bacon cheeseburger ! 76 85 77
Beef burger with blue cheese 56 57 54
Beef burger with barbecue sauce 78 81 67
Guacamole chicken burger 55 47 34
Italian sandwich 68 64 48
Turkey sandwich with bacon 61 62 53
Meatball sandwich 60 62 46
Beef and cheddar sandwich 82 64 55
Fish 52 51 51
Seafood platter 70 72 88

*
Yes, definitely would or probably would order the menu item

r . .
data were excluded due to recipe execution errors

Obesity (Silver Spring). Author manuscript; available in PMC 2017 December 01.

Page 23



Page 24

Patel et al.

Author Manuscript

suealll se passaidxa ale SaNfeA 1D %S6 ‘SISAeue [9poIAl UoISSaIBay JeaulT pazijesauss)

T0 80 (aw)es 10 9T 8L 0 LT vl Jape|d pooyess
z0 87 69 z0 L7 69 z0 LT 0L ust
0 ST (WsL 10 21 (WeL 10 TT (08)es Ud1MpUES Jeppayd pue Joag
70 ST vl 70 ST Ll 70 91 vl udIMpues |[eqresin
T0 ST A T0 €1 9 T0 €71 9L uogeq yum yaimpues Aany
10 €1 @y, 1o ¥1 Lz TO ¥1 (D)8l yarmpues ueley|
Zo 6T (WS9 2Co 9T 89 o g1 Q1L 4864nq uadIYd BjoWEeIENS
TO ¢T L'l TO A 08 70 0T 6L aones anJagJaeq yum Jabunq jasg
z0 97 TL z0 97 €L z0 12 0L 9932 an|q yum 1abang Jeog
T0 ST 8. T0 0T 8L Z0 ¥l Il ,1904nqas3ao uooeg
20 12 99 z0 07 6'9 70 6T 7’9 eubese| yeaN
AV A vl 70 67T [ z0 LT 0L 8]043SSEI UDIIYD
70 97 TL 20 ST A z0 L1 0L dwiays ynm exsed opauy|y Awesrd
zZ0 1T L'l zo  Z1 T8 AV A 8L 82210 BN
0 9T (avv. 10 €1 (0)8L TO 2T (D)8l pejes 3819
¢0 L1 (WMTL  To ST €L o ¢t (L2 853912 aN|q YlIM pefes usal
20 07 TL 20 07 6'9 20 6T 89 pejes usxaIyD
z0 07 9 A 69 20 T 89 pejes poojeas
z0 87 99 20 67 €9 70 e T9 pejes oye10d
zZ0 91 0L zZ0 8T zL 20 ST 69 ,0nos eppayd 1102018
70 €7 S 70 1T 9 A 91 dnos uasoIyd
o ST (@eL zco Tz (OVW)e9 zo 8T (9@)9L suead aMYM
70 67T S 20 ¥1 6L Z0 ST LL soyoeU pooyess
20 ST S A 8L A S snwiwnH
3S¥ 4ds¥F ueaN 3S¥ dsF uesiN 3S¥  A4s¥F ueaN SWwigl| NUBIA

(LT 01p/=U)

[Z4

(€T 0187 =U)

A

(8€T 01 09 =U)

o]

10/€|4/31Sel |[eJ8hO

(31®9s 91uopay WwiI0d-6 U0 IS —/+ pue QS —/+ SBI0JS UBSLL) JOAR[J/8ISE] [[RIBAO UO SuoIlealipow adidal Jo 10843

L 9lqeL

Author Manuscript

Author Manuscript

Author Manuscript

). Author manuscript; available in PMC 2017 December 01.

ng,

(/

Obesity (Silver Spri



Page 25

Patel et al.

SUOIIBD0] 994U} JY10 By} 18 Pasn 1onpoad 8yl WOy JsIaIp sem pasn 1onpoid afesnes Uelfel] ay) 9Sneosq PapnjoxXe 81aM UOITEIO] JUBINEISSI 3UO WOL) erep
KK

10449 UOIINJBX® 8d198) 0) BNP PBPN|IX3 BI9M BIep
*

*ad19a1 Z uoISIan
payipow Aybiis 01 pasedwod (50 0>d) Apueaiiubis Jsayip (D) ‘adioas T uoisian paiyipow Apybis 01 pasedwod (o 0>d) Apueayiubis Jayip (g) ‘adidal Juasind 01 patedwod (50 0>d) Apueayiubis sapia (v)

UOISJaA WNIPOS 10/pue 18} pateinyes ‘1ey ‘a110[ed paonpai Ajarelapow=gA
UOISIaA WNIPOS 10/pue 18} pareinies ‘ey ‘aliofed paonpal Apybils =TA
W8}l NUBW JUBLIND=)

AJoWwia.xa aY1|=6 pue AJaWwa.xa ax1|SIp=T :8[eds djuopay uiod-g

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

). Author manuscript; available in PMC 2017 December 01.

ng,

(/

Obesity (Silver Spri



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnue Joyiny

Patel et al. Page 26

Table 8

Just-About-Right (JAR) distributions and penalty analysis for saltiness and amount of dressing for selected
menu items

Saltiness (n=53 to 112)

Not Salty
Menu Items Enough (%) Just Right (%)  Too Salty (%)
C 10 81 9
Hummus V1 12 84 4
V2 16 78 6
C 6 61
Chicken Soup V1 4 57
V2 8 64
C 5 60
Broceoli Cheddar Soupt™ V1 4 72
V2 4 61
C 18 70 12
Potato Salad® V1 14 73 14
V2 13 79 8
C 4 60
Seafood Platter V1 7 58
V2 3 70

Amount of Dressing (n=78 to 113)

Menu Items Not Enough (%)  Just Right (%)  Too Much (%)
C 2 46
Potato Salad V1 0 29
V2 1 51
C 12 64
Seafood Salad V1 6 62
V2 14 49
C 4 57
Chicken Salad V1 9 60
V2 9 67

Frequencies>=20%in the extremes of the scale are highlighted in grey

*

Penalty indicated for frequencies >=20% and >0.75 mean drop on overall liking 9-point hedonic scale
fData were excluded due to recipe execution and/or questionnaire errors

A
Penalty analysis was not performed due to low n-values
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Percentages may not total 100% due to rounding
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